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TRANSPORTATION IMPLIC 4 TIONS FOR VARIOUS
N3;FPA PROGRAM OPTIONS

INTRODUCTION

The High-Level Kadioactive Waste CommitteeI (the Committee) of the Western
Interstate Energy Board has been involved in a five-year cooperative agreement with the U.S.
Deparanent of Energy (DOE) to ad&ess wamportadon of spent furl and high-levd radioactive
waste (HLW) under the Nuclear Waste Policy Act (NWPA). The cooperative agreement was
undertaken to assttre that the i~sues and decisions regarding the transportation of spent nuclear
fuel and HLW are addressed knowledgeably and with an unde~tanding of the concern~ and
responsibilirle~ of both DOE and the western states. The purpose of this paper i.� to analyze the
interfelarlonsldp between a safe, acceptable, economic and timely transportation system and the
wide range of policy option~� that may be cousidered by the federal government for the storage
and disposal of spent furl and HLW. Of pa_rticular interest i~ the critical path activity schedule
necessary for the development of such a transportation system and how these time frames affect
various programmatic alternatives.

In the September 1991 Draft ~W~sion Plan Amendment, and the program redirection
announced with the December 17, 1992, release of "A New Strategy For Management of
Commerdal Spent Nuclear Fuel," DOE focused on policy options which flflKll legal and
contractual obligations~ to initiate waste acceptance by 1998. With the wide variety of policy
options that may be considered in a program redirection, espedally with the nearness of the
January 1998 waste acceptance date, DOE must understand the interrelationship between
transportation requirements and program alternatives. Similarly, states must know the
comparative impacts of such program options on their responsibilities regarding the
transportation of spent fuel and HLW.

These state transportation-related responsibilities include:

Emergency preparedness and response;
Inspection and enforcement of regulations governing shipments;
Determination of alternative shipping routes (pursuant to law);
Highway infrastructure improvements;
Law enforcement regarding safety and security; and
Protection of public health, safety and environment.

~The HLW Committee ¢cmsism of persons with teclmical and/or policy expe~ and responsibility for HI.W/spent fuel
shipments in the sca~es o~ Arizona, California, C~lomdo, Idaho, Montana, Nebraska, Nevada, New Mexico, Oregon, Utah,
w~tin~on, and Wy~m~in$.

ZThe S~ndard Contract for Dispmal d Spent Nuclear Fuel and/or High-Level Radioactive Waste, referred to in this document
as the Standard Conwact.



To fulfill these responsibillties, states must also be consulted regarding other spent fuel
and HLW policy decisions, especially those related to storage/disposal siting and shipping cask
design/selection. In particular, states must participate in decision-making discussions regarding:

Cask testing;
Cask availability;
Cask integration into the transportation system;
Mode analyses and selection;
Development of a routing process and criteria;
Carrier contract obligations; and
PrenothScation procedures.

Lastly, since state, local, and tribal officials are hdd accountable by citizens, they must
present complete, unbiased, and understandable information to the public. Their actions (and
reactions to federal decisions) will have a significant impact on the public acceptability of any
transportation system.

THE SEQUENCE AND SCHEDUI~ FOP. STATE SPENT FUEL AND
HLW TRANSPOP.TATION RESPONSIB[IgI’[ES

Since 1987, the Committee has examined the sequence, schedule, and priority of
transportation activities required under different DOE-proposed HLW management initiatives.
This activity includes the development and continuous revision of the Committee’s Strategic Plan
and Schedu/~ (SPS). While the time frames differ under various program options, the sequence
and interrelationships in the strategic plan have remained constant.

Based on this work, and the western states’ WIPP experience, the Committee has
developed the two "critical path activity schedules" shown in Figures 1 and 2 on the foliowing
pages. The critical path activity schedules depict the shortest time frames and the greatest
consolidation of activities poss~le to meet states’ legal spent fuel and HLW transportation
responsibilities. Shortening the time frames or overlapping the activities any further would defy
logical rehtionships, place untenable financial and resource burdens on the states or the federal
program, and/or increase the likelihood of litigation or delaying activities. The Comm~ee
emphasiz~ that these critical path schedules a~sume no ir~riaaional, legal, or political delay~. They
represent theoretical and optimistic schedules.

The Committee has developed two versions of the critical path activity schedule. The
schedule in Figure 1 applies when a state, or states, chooses to make route adjusanents to
preferred highway routes for shipments of route controned quantifies of radioactive raaterials
pursuant to U.S. Department of Transportation guidelines (commonly known as HM-164).3 The
critical path activity schedule in Figure 2 applies when a state, or states, chooses not to make
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Figure 2
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such route adjustments. The Committee believes that a state’s decision to make route
adjustments depends upon: the nature of the shipment (e.g., emergency shipment); the route
and mode analysis completed by DOE; and the actual characteristics of the DOE-preferred
transportation route (e.g., through a major populated area).

KEY FEATURES OF THE CRITICAL PATH ACTlVITt’ SCHEDULE

The sequence of activities in each critical path activity schedule is logical and fixed. For
example, the route evaluation process cannot begin before the routing methodology and criteria
are finalized. State adjustments to routes may not be made until DOE-preferred routes are
identified. Infrastructure enhancements cannot begin until route adjustments are known.
Route-specific emergency preparedness surveys cannot begin until final routes are selected and
Section 180(c) funds are appropriately made available to affected jurisdictions.

In Figures 1 and 2, it is important to note the symbols O, i, / and ¯ and the
corresponding explanations. The critical path activity schedules depict the time frames and
interrelationships of activities directly related to states’ spent fuel and HLW transportation
respons~oilities. They do not depict the time frames of all federal activities and decisions that
affect these state transportation-related activities. For example, the time frames necessary for
environmental and regulatory compliance are not depicted on these schedules.

However, the symbols O,., ~" and ¯ identify the intervals when key federal activities
must be completed, or federal decisions must be committed to, in order for the u-ansportation-
related activities outlined in the critical path activity schedules to take place. For example, rail
¯ outes and highway routes cannot be evaluated or compared if mode analyses or cask
availability preempts preferred akernatives. Cask size and weight must be known to assess
inRastructure needs. Points of origin (Le., a well-defined acceptance schedule) must be known
in order to develop routes and make route adjustments. Perhaps most significant is the fact that
mode and route analysis and identification cannot begin until points of shipping destination
(i.e., storage sites) have been identified and the associated environmental and regulatory
compliance initiated.

The routing activities on the critical path activity schedules are purposefully divided into
three integral steps: routing methodology/criteria; mode/route analysis and identification; and
state(s) route adjustments. With nfinal actionn on the routing methodology and routing criteria,
in the form of rulemaking or a final policy statement, it may be possible to limit challenges to
the methodology and criteria to a certain time frame under the Administrative Procedures Act.
Later, when routes are actually identified, dissatisfied parties would not be able to challenge the
methodology itself, e.g., how the factors were selected and weights were assigned. The only
issue open to challenge at this stage would be whether the methodology was accurately applied.
Under the critical path activity schedules, the total time required for the systematic selection of
routes is reduced because of the early execution of this muting methodology/criteria step. In
addition, the likelihood of state(s) route adjustments, is potentially reduced given the
development and application of a routing methodology and routing criteria. Therefore, the
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Committee believes this three-step process potentially requires the shortest possible amount of
~me needed to make an acceptable route selection.4

After the routing activities, the critical path includes four years for the development and
implementation of emergency response requirements, beginning with route-specific basel~e
surveys and needs assessments, including detailed emergency response planning and scheduling,
and concluding with the integration of training for NV~A shipments into ongoing state and
local training programs. The time allotted on the critical path for emergency response activities
is based on the experience and judgement of western states. The timing is confh’med by DOE’s
projected Section 180(c) implementation schedule.

APPLICATION TO FOUR SCENARIOS

The critical path activity schedules were applied to various federal government HLW
management policy options. Four d~tinet scenarios were developed to explore the full range,
but not all the complexities and nuances, of spent fuel and HLW transportation policy options.

Scenario One: Expanded interim storage at reactor sites, with transshipments between
identical reactor types when necessary.

Scenario Two: One or more MRS sites at an existing federal facility,s

Scenario Three: One or more MRS sites at a DOE-designated facility (either by
voluntary negotiation with the host community or by another DOE siting process).

Scenario Four: A federal repository, international repository, or technology approved for
final isolation of spent fuel and HLW, without an MRS.

The first scenario was chosen for having the least impact poss~le regarding the
t~ansportation of spent fuel and HLW. The second scenario reflects the DOE program
redirection announced December 17, 1992, "A New Strategy for Management of Commercial
Spent Nuclear FueL" The t.h~rd scenario assumes the U.S. Nuclear Waste Negotiator would be
successful in finding a voluntm7 host for an MRS or DOE would designate a new site or sites
through a formal siting process. The second and third scenarios could occur with or without a
repository. The last scenario addresses long-range spent fuel and HLW shipments for final
isolation.

recommendedby~beblRSReviewCommissionlnits1989repo~lz77sazANezd[orF~~S~?. The facility would be
used fo~ spea~ fuel shipments from decommisslom~d rencaxs, reaa~es with no addltioaal sire sire-age capacltT, and/or reactors
demanding adhes~usee to ~e Igg~ wasm acceptance dnm under the S~ndard Contract. Under the second varia~on, ~ere would be
a cap o~ I0,000 MTU oa the facifity, as embodied in former Enero Secretary Watkins’s December 17, ~992 program redirection.



The critical path activity schedules were applied to each scenario using probable dates.
In most cases, the critical path activity schedules had to be extended beyond the years identified
in Figures 1 and 2. This was necessary due to the probable dates for federal activities and
decisions that a~fect the transportation critical path activity schedule (identified in the Figures 1
and 2 by O, ~, 4’, and ~).

Detailed descriptions of each scenario, complete with figures showing the revised
transportation-related critical path activity schedules, are outlined in Appendix A: Scenarios. All
assumptions used for the scenarios and calculations, such as shipment numbers and cask
availabillty, are compiled and referenced in Appendix B: Assumptions.

CONCLUSIONS

DOE has been focusing on legal and contractual obligations to accept waste by 1998.
Key concerns have included the availability of casks and the process for determining a storage
site or sites. The former has been resolved theoretically by allowing the use of existing casks or
casks based on exiting technologies until new generation or multi-purpose casks are available.
The use of existing federal facilities is being recommended as a way to address the latter
concern. However, no DOE documents acknowledge that a logical, sa~e, and acceptable
transportation planning and implementation process is also an impediment to a 1998 acceptance
date. It is important that DOE recognize this constraint when considering policy options.

According to the Committee transportation-related critical path activity schedules, it is
not poss~le to have 1998 waste acceptance under any program, other than limited
transshipments (Scenario One) and/or emergency shipments. Even ff all non-transportation
activities (e.g., facility siting and cask devdopment) were in place now, and no state route
adjustments were made pursuant to HM-164, the earliest poss~le date for waste acceptance
with an acceptable transportation program would be 2001. With state route adjustments, the
earliest poss~le date for waste acceptance with an acceptable transportation program would be
2003. Furthermore, these dates are based on a theoretical and optimistic schedule, which
includes no institutional, legal, or political delays.

When the transportation critical path activity schedules are applied to the scenarios, it
becomes evident that non-Wansportation activities further delay the dates that shipments could
begin. Most significant are potential delays initiating route analysis and sdection due to the
need to comply with environmental and regulatory requirements applicable to a shipping
destination6. With the assumptions outlined in Appendix A: Scenario~ and Appendix B:
Assumptions, Scenarios Two, Three and Four res~ted in shipments beginning no earller than

�~he HLW Committee betieves them are other reasons why a 1998 shipping date may not be feasible, including the deployment
o/muki-Pmlmm casks which may require additional licensing dam., changes in in/rasmama~ a~ reactm" sims (such as ~rane

facilities. The muld-pmpme cask has noz been addressed in detail in this paper due to the many ~des at this time.
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2004. The following table outlines the earliest possible shipping dates for each scenario,
assuming state route adjustments.7

Scenario Earliest Possible Shipping Date

One 1998
Two 2004
Three 2004
Four 2010

It is important to recognize that shipping to an existing federal facility with existing casks would
not shorten the critical path for transportation activities.

If DOE hopes to expedite waste acceptance, any program redirection must recognize the
critical path activity schedules for a safe and acceptable transportation process. There must also
be the following policy commitments to address the time frames required for transportation
phnaing and program implementation:

1. Determine routing methodology and routing criteria, and develop rulemaking or a
final policy statement immediately;

2. Identify points of destination as soon as poss~le, within legal parameters (voluntary
negotiation or DOE site sdection process);

3. Assure fixed points of origin (finalize acceptance schedule and shorten or abolish the
window for trading acceptance rights);

4. Assure that both raft and truck casks are available;

5. Make firm commitments regarding the use of multi-purpose, dual-purpose, and new
generation casks as soon as poss~le;

6. Place high priority on use of the safest casks, and on full-scale testing by nonfederal
sources; and

7. Assure fultSJlment of 180(c) requirements prior to shipment dates.

Addressing u’ansportation system requirements now, including the states’ needs and
responsibilities, as part of program redirection will save time and resources in the future. This
paper and the critical path activity schedules are designed to aid in this process.

8





APPENDIng" SC OS

This Appendix describes the elements of a ~ent fuel and HLW ~ortation
system under four scenarios for federal HLW storage site selection. The
elements include: casks, shipment numbers, modes, routing, infrastructure
improvements, emergency preparedness and response, and envixonmenml
compliance and regulatozy review.

The accompanying figures show the ffansportation-related r.ritical path activity
schedule under each scenario. The dates shipmen~ begin are driven by the scenario,
the Commit1:ee’s critica/path activity schedule, and/or federal activities or derisions
that affect the ~ path activity schedule. As with the generic schedules descn’bed
in the paper, the scenario critical path activity schedules represent the shortest
po~le, although admittedly not probable, time h-ames.

l~or the assumptions and calculations pertaining to these transportation elements, see
Appendix B: A.t.vumptions.



SCENARIO ONE

Only ~ casks or casks based on exJs~ng technologies would be used. There
would be no need for new designs or capacities for such limited shipments.

Shipments would be very limited in number.

Modes

Transshipments could be by truck or rail, depending upon the origin and destination
handling and access capabRides.

The development of a national routing methodology and routing criteria would not
be necessary. The poinm of origin and destination would be known well in advance
of any transshipments. The rime frame needed to analyze and identify routes would
be shortened as route alternatives would be reduced and utilized for a limited number
of shipmenm. Shipmenm would involve fewer states, lessening the need for interstate
concurrence on the most appropriate route(s). States could consider special operating
restrictions in lieu of state route adjustments to preferred highway routes under
applicable U.S. Department of Transportation radioactive materials routing guidelines
(I-IM-104).

Wkh the limited number of rransshipmenm, operating restrictions would be applied
tar.her r.han making significam infrasu~crure improvements. If there were severe
infrasuucrure deficiendes near the points of origin or destination, other akernadves
would be considered, such as changing cask type, shipping mode, or routes. Major
infrastructure improvements may not be cost-effective given the limited need and use.

Because of the limited number of u-ansshipments expected, certain emergency
preparedness protocols could be more expeditiously implemented than a national
training program. Affected states would, however, receive Section 180(c) funds for
necessary training and technical assistance.
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Fatviro-~o-t~l con~Eanee and regulatory review

There would be no waivers o~ relev’ant env;.ronmental analysis and regulatory
compliance requirements. An environmental assessment, but not an environmental
impact statement, wou~d be required under the National Environmental Policy Act.

All time frames would be reduced due to the limited shipments. Critical path activities were
backed up from a 1998 shipping date.
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SCENARIO TWO

One or more MRS sites at exis~g federal faciFztiex.~

Irdfially, new generation casks would be used. The ~me required to develop and
license dual-purpose or multi-purpose casks would delay shipping dates luther.

Shipmen~ of $000 MTU would require approximately 2,330 m~ck cask shipments and
774 rail cask shipments. Shipment of 10,000 MTU, as allowed under r.he Nuclear
Waste Policy Act (IWt~A), Would require approximately 4,312 m~ck cask shipments
and 1,152 rail cask shipments.

C. Modes

DOE would consider all poss~le mode akernadves, simul~eously wir.h all poss~le
route ahernadves, from each shipping site. Information from NSTI studies, HCA
s~udies, uu~kies, and Delivery Commiunent Schedules2 would be imponan, t inputs in

D. P.ou~in~

A storage she would be iden~ied in 1994. For r~e second variation of r.his scenario,
uhe Annual Capacity Repor~ (ACIt)3 would determine r~e order of accepts_rice at
shipping origins. However, the order of acceptance would not be altered for
emergency situations, decommissioned reactors, or u~ded acceptance rights.4 This

facility, as embodied in former Ener~ Secremw WatkinCs December 17, 1992, prosram ~. Spent rued would be

2 The Sta~dan/Comra~ pro~ks for ¯ udlity to idendfy ~s propased shii~nent mod~ when subminin~ ¯ Delivery
Commim~n~ ~ (D(~) W DOE, 6~ m~h~ peior m ~hipm~t. A lvmai Delivery Schedule (FDS) is submim~d to DOE 12
monu~s prior to shipment. The FI~ mus~ indude the shipping mode, assigned by DOE.

4 ,qflmugh ~e Scanda~l Conwac~ allows for time changes, shipping origins must be fixed prior to the application of rail
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restriction is nece.~ary for s~pping origins to be F~xed prior to the application of rail
and truck rou~ir~ criteria.

]:or the first variation of this scenario, the shipping origins would be fixed prior to the
application d ~ and m~ck routing criteria. This could be accomplished by
developing alternative acceptance criteria to accommodate the limited number of
reactors unable to expand on-site interim storage capacity, or by ulilizing an auction
system.

With the number of shipments expected in this scenario, appropriate infi~tructure
needs assessments and improvements would be made on shipping routes and/or at

Ftttl implementation of Section 180(c) requirements, with funds for training and
~echnical assisumce to sta~es would be required. Provisions for ongoing training or
retraixdng would also be required.

An enviroumenud impact statement under the National Environmental Policy Act
(NEPA) would be required, as would adherence to all applicable federal and state
regulatory rules/procedures.

Path Activity Sch~ul~

The activity that most significantly affects this schedule is the final enviroumenta/impact
statement. Under this scenario, a see, or sites, would be selected in 1994. Optimis~ically, the
final enviroumenta/impac~ statement would be completed 40 months later, in 1997. The
time frame for selection of mode and route would be delayed until this date.
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s~o THREE

One or more MRS sixes at a DOE-deaignated faciliot (eider by voluntar~ negotiation with the
host communix~ or b~ another DOE si~ng process).

Ini~ially, new generation casks would be used. The thne required to develop and
licer~e dual-purpose or multi-purpose casks would delay shipping dates further.

Shipmen~ of 10,000 MTU would require approximatdy 4,312 n’uck cask shipments
and 1,152 rail cask shipment~.

C. Modes

DOE would consider all poss~qole mode alternatives, simultaneously with all poss~le
route alternatives, from each shipping site. Information from N~H studies, FICA
s~dies, u~ilkies, and Delivea7 Commitment Scheduless would be important inputs in

D. RominS

A storage si~e would be iden~ed in 1994. The Annual Capacit7 Repor~ (ACR)6
would determine the order of acceptance at shipping origins. However, the order of
acceptance would not be altered for emergency situations, decommissioned reactors,
or n-aded acceptance rights.7 This resn’ic~ion is necessazy for shipping ozigins to be
fixed prior to the application of rail and m~ck fouling criteria.

With the number of shipments expected in this scenario, appropriate infrasnmct~re
needs assessments and improvements would be made on shipping routes and/or at
facilit7 sites.



Full implementation of DOE’s Secdort 180(c) requirements, with funds and technical
assistance to states, would be required. Provisions for ongoing training and
retraining would also be required.

An environmental impact statement under the National Enviromnental Policy Act
(NEPA) would be required, as would adherence to all applicable federal and state
regulatory rules/procedures.

The activity that most significantly affects this schedule is the final environmental impact
statement. Under this scenario, a site, or sites, would be selected in 1994. Optimistically, the
final environmental impact statement would be completed 40 months later, in 1997. The
time frame for selection of mode and route would be delayed until this date.
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SCF.!qARIO FOUR.

A federal repository, international repository, or lechnology approved for final isolation of spent
fuel and high-level radioactive waste, without an MRS.

All shipping cask options are feasible. There would be ample time to develop new
generation, dual-purpose, or multi-purpose casks. However, since system disposal or
teclmological requirements (e.g., thermal loading at the repository, reprocessing, etc.)
may require design characteristics that are presently unknown, the design and
development of new casks could be delayed beyond current estimates.

Shipment numbers would depend on cask capacity, disposal sl~ategy, and/or other
system characteristics which are undefined at thLs time. In all cases, shipment
numbers would be very significant.

C. Modes

DOE would consider all poss~le mode alternatives, simultaneously with all poss~le
mute alternatives, from each shipping site. Information from NSTI studies, FICA
studies, utilities, and Delivery Commitment Schedules’ would be important inputs in
this analysis. Mode selection would also depend on cask type, disposal/reprocessing
strategy, and/or other system characteristics undefined at ranis time.

D. Routing

Under the most optimistic variation of this scenario, a repository at the Yucca
Mountain study site, the shipping destination would already be identified. The
Annual Capacity Report would determine the order of acceptance a~ shipping orig.
A logical and timely routing process could be followed. However, due to the large
number of cross country shipments, and potential akemative routes, the time frames
for state(s) route adjustments have been extended.

Appropriate infrastructure needs assessments and improvements would be required.
Use of dual-purpose or multi-purpose casks could require significant infrastructure
improvements req~ longer construction times.

¯ The Ss~ndard Contract provides for ¯ u~lity to idemJ~ its pmpmed shipment mode when submitting ¯ Derives7
Commitment Schedule (DCS) to DOE, 63 months prior to shipment. A Final Deliveey Schedule (FD$) is submk~d ro DOE 12
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Full implementation of DOE’s Section 180(c) requirements, with funds and technical
assistance to states, would be required. Provision~ for ongoing training and
retraining would also be required.

An environmental impac~ s~atemen~ under the National Environmental Policy Act
(NEPA) would be reqttired, as would adherence to all applicable federal and s~ate
re~]atory rules/procedures.

Under the most optimistic variation of ~ scenario, a repository would be sited at the Yucca
Moun~in site. In ~ case, the final environmental impact s~atement could theoretically be
completed by 2002. The ~ path activity schedule uses ~ date to e.~ablish the s~’~ of
mode and route seleaion. Since DOE uses 2010 as the earliest possible date for shipments to
be~n to a repository, the critical path activity schedule uses tl~ date as wall. Wifl~ these
parameters, some ~ path activity schedule time frames could be extended.
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APPEND1X B: ASSUMPIIONS

This appendix outlines r~e assumptions used in the white paper: Transportation
Implications for Various NWPA Program Options and Appendix A: Scenarios. The assumptions
are based on published U.S. Department of Energy documents and schedules, and/or
information or time frames estimated by western states. Estimates are conservative. Kanges
are expressed when there is uncertainty about the most appropriate estimates to use. The
longer time flames do not represent the worst case. Sources of iv.formation are referenced in
endnotes. An asterisk (*) indicates a Committee estimate without an enclnote.



It is assumed that both mxck and rail casks will be designed, developed, and
manufactured. Cask type options have not yet been limited. The time frames for the
availability of different cask types are assumed to be:

1, Cask desism: prepare Hcense mmHcafion (1-3 yeats)
Existing cask with modified capacity - truck = 1 year"
Existing cask with mocli~d capacity- rail = 2 years*
New generation cask = 2 years~
Dual-purpose cask = 2 years*
Univessal or multi-purpose cask = 3 years*

2. NRC review. Hcensine. and full-scale testin~ (2-5 years)
Exis~ng cask with modified capacity = 2 years*
New generation cask = 2 yearsz
Dual-purpose cask (two NP, C review processes) = 4 years*
Universal or multi-purpose cask (three NI~C review processes) = 5 years*

3. Cask vromtTpe development and operational testin~ (3 years)s

4. Cask fabricatiOn (1-3 years)
First cask -- I and 1/4 years4
Casks sufficient to meet acceptance schedules = 1-3 yeazs

- To establish 1200 MTU capability = 3 yeazss
- To establish 400 MTU capability = 1 yea~

It is assumed that both raft and u’uck casks will be available. There are no partial
cask loads in a shipment.

1. Cask cavacities

Existing u’uck cask = NAC LWT or NLI 1/2 - 1 P’vVR/2 BWR assemblies
F.xisting rail cask -- IF-300 - 7 PWR/18 BWII~
Existing truck cask with modified capacity = 2 PWR/5 B’vVR’
Existing raft cask with modified capacity = I0 PWR/21 BWII9
New generation l~uck cask CGA 4/9) = 4 P’vVR/9 BWR
New generation rail cask (B&W) = 16 PVVR/37 BWR
No estimate for new dual or multi-purpose r.~ks

The mount of waste accepted by year is based on DOE’s 1991 December Annug/
Copoc.L7 Report (ACR)CDOFJRW-0331P).m The total amount is consistent with statutory
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limits on the amount of spent fuel wkich can be emplaced in an MRS (10,000 MTU) be[ore
repository operations can begin."

1998 = 400 MTU
1999 = 600
2000 = 900
2001 = 900
2002 = 900
2003 = 900
2004 = 900
2005 = 900
2005 = 900
2006 = 900
2007 = 900
2008 = 900
2009 = 900

total = 10,000 MTU

Sl pment numbe 

At the September 30 - October 1, 1992 WIEB High-Level Radioactive Waste
Committee meeting, DOE provided estimates of shipments by mode for the first ten years of
shipment, based on the ACR repo~ shipping cask capacity estimates (descn’bed in section B.
of this appendix), and pr "eluninary iz~frastructure cons=aint iv.formation contained in the
HCA and NSTI report. According to DOE’s estimates, existing casks (modified to increase
capacities) would be used in years 1-5, while a new genea-ation of higher capacity casks
would be used in years 6-16. The numbers are:



These estimates are used to provide an approximate number for shipments under the
various scenarios. Shipment estimates for years beyond year 10 in the box are calculated by
averaging years 6-10.

C. MODES

It is assumed that both rail and u’uck casks will be available for spent fad shipments
and that DOE will consider all poss~le mode alternatives from each shippinf site. Although
utilities must indicate proposed shipping modes when they file Ddivery Commitment
Schedules with DOE, and must file Final Delivery Schedules with DOE-assigned shipping
modes, it is assumed that DOE and utilities will choose shipping modes prior to these
Standard Contract protocol requirements. Limits to specific cask (rail or u-uck) handling
capabilities at specific reactor sites, and on in.h-asu’ucture near reactors are described in DOE’s
FICA (Facility Interlace Capability Assessment) and NSTI (Near-Site Transportation
lnJ’raso’ucuu’e) reports. States’ inirastructure needs assessments will define the limitations of
rail or truck casks on specific routes. DOE has indicated its preference to ship by rail when
poss~le.

D. ROUTING

It is a~sumed that DOE will undertake a route selection process which includes: the
development of routing methodology and criteria (with stateflocal/tn"oal input); rulemaking
or a final policy statement to implement the methodology and criteria; and the application of
criteria to identify a national route. Criteria for route sdection and the wrights given to
route sdection factors will be finalized before routes are analyzed. All possible mode and
route alternatives will be considered simultaneously.

A routing methodology and the devdopment of route sdection criteria will be
developed prior to storage/disposal site identification. The application of these criteria and
actual route selection will be made after such sites are iden~fie&

Once a DOE-preferred highway route is sdected, states will have the oppornmity
under HM-164 to designate akemate routes in their jurisdictions. States do not have the
oppommit7 to adjust proposed rail routes under current law. However, states will compare
raft alternatives to highway alternatives when analyzing various shipping routes within their
jurisdiction.

I. Routh~ rime frames (S ~/~ yea~ or more)

Devdopment of routing methodology/crkeria = 18 months
ltulemaking or final policy statement to implement = 6 monr.hs
Application of criteria = 12 months
Sdectlon of preferred mode and route (with comment period) = 6 months
State route adjustments per HM-164 -- 12 months
Resolution of discontinuities = 12 months:2

B-4



Some form of route analysis may take place prior to the application of routing criteria.
Shnilarly, states may evaluate the need for alternative routes prior to DOE’s selection of a
preferred route. However, the lizne frames identified above are the mlalmum number of
months necessary for such activities regardless of previous studies or analyses.

The following dates are assumed to be the earliest possible dates that storage sites
would be identified. It should be emphasized that these dates are the "earliest possible case"
for each scenario. They are extremely optimistic and not likely to be attained.

2. Identification of stora~ or ~ isolation sites

F.xis~ng federal facility for storage = 1994Is
Voluntarily negotiated MRS site (U.S. Nuclear Waste Negotiator) = 199414
Repository site - ir~tial identification -- completed

- formal recommendation to President = 2002Is

F. INFRASTRUCTURE IMPROVEMENTS

The detailed assessment of route-specific infi-astructure needs will not beg4n until
after DOE designates a preferred route, states finish the alternative route designation process,
and states and DOT resolve the d~continuities?6 Some assessment of infrasn~cture
consn-aints will be done before route identification, such as the DOE FICA and NSTI reports.
States may a~o do certain infrastructure assessments when evaluating alternative routes.
However, a full 18 months of needs assessment will be necessar)" meter a final route is
designated.

Given funding cycles, transportation planning requirements, and limited budgets,
infrastructure improvements will take several years to complete. However, it is assumed that
the consu~ction time for these improvements will not be on the critical path.

Infras~ctt~ time frames (3 and I~ - I0 years)

Needs assessment = 18 monthsv
Construction = 24 mont~ or moreTM

F. EMERGENCY PREPAREDNESS AND RESPONSK

Implementation of emergency preparedness technical assistance and training under
Section 180(c) ~ not begin until final route sdection and modal analyses are complete.
This is necessary to avoid the time and expense of developing emergency preparedness and
response systems for shipments on nearly every interstate highway and mos~ major rail routes
in the nation. In the November 1992 Strategy.for OCRWM to Provide Training, Assistance to
State. Triba~ and Local Governments (DOWRW-0374P), DOE says it ~ begin providing
training assistance three years before shipments to an MRS could begin.
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According to western states, many aaivities required to prepare for eventual
emergency response u’aining can occur prior to actual route selection, such as: generic
assessment of ~ining courses; establislunent of funding procedures; federal funding
commionent; o’ah~g and equipment standards; cer~ca~ion procedures for responders;
development of mutual aid agreement; and incident cleanup procedures. These early
preparations for u’aining assistance are not included in the ~me frame below.

Emermmcy preparedness response ~m~ fr=m.-~ (4 years or more)

Route specific baseline survey and needs assessment = 12 monthsTM

Derailed planning and scheduling = 12 months~°
Training and certification = 24 months and beyond

G. ENVIRONMENTAL COMPLIANCE AND REGULATORY REVIEW

It is assumed that an EIS will be required and prepared for the storage, dL~posal, or
isolation of spent fuel and HLW at a repository, a negotiated MRS, a sited MRS, or an MRS
at an existing federal facility. It is assumed that the ~ranspor~a~ion aspects of storage and/or
disposal will be integrated into the EIS.

I. Revositorv EIS (48 months)al

(FA = completed)
EIS scoping = 10 monr~
DEIS = 20 months
I~IS = 17 months
Recommanda~ion to Presider~ = 1 month

2. Negotiate! MRS F3V’EIS (40 monr.hs)"

EA= 7 months
Coronal review = 3 months
DEIS = 17 months
FEIS = 13 monr.hs

3. F~s-~., Federal Fs~’l~W MRS EA/’~_~ (40 months)"

EA = 7 months
~nal review = 3 months
DEIS = 17 months
I~/S = 13 months



NOTES

1. A range of eslimates for designing new casks exists. The Committee’s SPS indicates it
takes 2 years. According to the August 24, 1992 report of DOE’s Independent Management
Review Group, "Past relevant experience suggests that a mirdmum of five years is required
from cask concept to first-unit delivery." Under the current DOE new cask (Initiative 1 or
Phase 2) program, the RFP was issued in 1987 and cask designs have yet to be finalized.
Therefore, recent experience indicates it could take up to five years to design new casks. For
this paper, the Committee’s estimate was used.

2. Based on schedules in DOE’s September 1991 Draft Mission Plan Amendment (DOE/RW-
0316P)

3. Draft Mission Plan Amendmem

4. Draft Mission Plan Amendment

5. Draft Mission Plan Amendment

6. According to DOE’s waste acceptance schedules in the 1991 Annual Capacity Report, it will
accept 400 MTIYs during the first year of MRS operation (1998).

7. While the II7-300 cask is identified as the existing rail cask, it is assumed not to be
reproduea’ble. According to DOE, there are design features of the cask which make~ it
tmlikely that new IF-300 casks would be manufactured. There are, however, 4 in exi.~tenee
(2 - VP&L, 2 - Pacific Nuclear) which could in theory be used for OCRWM shipments.

8. DOE presentation at WIEB September 30 - October 1, 1992, High-Level Waste Committee
meeting.

9. DOE presentation at WIEB September 30 - October 1, 1992, High-Level Waste Committee
meeting.

10. The ACR report lists a projected waste acceptance schedule for the first ten years of
shipments (through 2007). The schedule included here adds two years at 900 MTU/year for
a total of 10,000 lVITU.

11. Public Law 100-203, Section 5021 amending Public Law 97-425, Section 148(d)(3).

12. This number represents a minimum time frame for state route adjusl~nents (e.g., in the
case of a single state). Route adjusm~ent among several states could be very lengthy.

13. Draj~ Mission Plan Amendment, updated by Committee estimate.

14. Draft Mission Plan Amendment.

15. Draft M’~ion Plan Amendment, updated by Committee estimates due to known delays.
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16. WIEB High-Level Radioactive Waste Comm~ee $~-a~eg~c Plan and $chedu/e and 1988
paper Route Select~n for Shipmen~ Io a H’~,h.Level Radioac~ve Waste Repository.

17. WIEB High-Level Radioactive Waste Committee $P$ and Rotaing paper.

18. WIEB High-Level Radioactive Waste C.ommit~ee’s $P$.

19. WIEB l-Iigh-Level Radioactive Waste C~omm~ee, T’vni~g of Emergency Response ....,1990.

20. WIEB High-Level l~adioactive Waste ~ommircee, T’uning of ~ncy Response ....,1990.

21. Draft M’~n Plan Amendment.

22. Draft M’tr~on Plan Amendment.

23. Committee e~timate based on the Draft M’tr~on Plan Amendment.


